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Synopsis

	Oropharyngeal cancers are one of the common cancers worldwide with an annual incidence of 98,400 and mortality of 48,100 in the year 20201. The risk factors for development of cancer can majorly be attributed to personal habits such smoking or alcohol, or due to infection of Human Papilloma Virus. The incidence of HPV+ has rapidly increased over last few decades especially in high income countries. AJCC in its 8th edition has unconnected the HPV+ oropharyngeal squamous cell carcinoma (OPSCC) owing to its improved prognosis2. Clinical features are predominantly site specific, and an elaborate history and physical examination is crucial in all patients. While CT scan remains the initial diagnostic evaluation other modalities like MRI and PET CT offer their own set of advantages.
In low resource countries, contrast enhanced CT scan remains the preferred imaging choice owing to its good sensitivity and specificity. Biopsy and p16 testing are must in all cases due to different staging, response, and prognosis of HPV+ versus HPV- OPC’s.


Clinical features

	The symptoms of OPSCC depends on the size and location of the primary tumor. Approximately 70% of the OPCs occur in tonsillar region or base of tongue3. The symptoms vary in HPV+ and HPV- cancers.
Some of the common reported symptoms are4, also depicted in Figure 1a:
a) Neck mass (most common symptom of HPV+ OPC) (Figure 1b)
b) Pain (most common symptom in HPV- OPC)
c) Difficulty in swallowing and speech (“hot potato voice”)
d) Sensation of lump in throat
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Figure 1a: Illustration depicting common symptoms of oropharyngeal cancers
(Original content, copyright protected, cannot be refurnished without consent)
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Figure 1b: Patient of oropharyngeal cancer presenting with a huge neck mass



Pain can either present as local pain or sore throat and it might manifest as referred pain to ear. Other common symptoms with which the patient might present trismus and halitosis.
Systemic symptoms are fatigue and unexplained weight loss. Depending on location of primary tumor, symptoms are enumerated in Table 1.


Table 1: Clinical presentation as per different subsites
	Subsite
	Symptoms

	Tonsil
	· Pain
· Difficulty in swallowing
· Loss of weight
· Otalgia
· Neck mass

	Base of Tongue
	· Pain
· Difficulty in swallowing
· Loss of weight
· Referred pain to ear
· Trismus
· Neck mass
· Tongue fixation(in advanced cases)

	Vallecula
	· Pain
· Difficulty in swallowing

	Soft palate
	· Pain
· Difficulty in swallowing
· Bad breath

	Posterior pharyngeal wall
(symptomatic in advanced stage)
	· Pain
· Bleeding
· Difficulty in swallowing
· Weight loss
· Neck mass






Differential Diagnosis

Certain other diseases which cause symptoms like oropharyngeal cancers are:
1. Tonsillitis
2. Pharyngitis
3. Gastroesophageal reflux disease (GERD)
4. Tuberculosis
5. Benign tumors of tonsil and pharynx like Squamous papillomas
6. Oral thrush
7. Lymphadenopathy due to other conditions


Clinical Evaluation

Once the patient presents to the OPD careful history and physical examination is indispensable part of clinical evaluation. History should emphasize upon the first presenting symptom along with its duration to assess the primary location of tumor.
Examination should include direct visual inspection and indirect laryngoscopy or flexible fiberoptic laryngoscopy. Palpation of the primary tumor and neck nodes in terms of location and size is vital in clinically staging the disease. The clinical evaluation has been summarized in Figure 2.
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Figure 2: Clinical evaluation of patient of OPC 
(Original content, copyright protected, cannot be refurnished without consent)

Complete blood count with basic metabolic panel must be done as laboratory workup.


Radiological evaluation

	CT scan or MRI studies of face and neck with contrast are recommended along with chest imaging and dental evaluation5. While the former has the advantages of being a faster imaging option at a lower cost, better assessment of bone invasion whereas the latter helps evaluation of soft tissue structures better. CT scan also offers the advantages of availability across centers especially in a lower resource nation. 
However, MRI becomes the preferred investigation in cases that involve orbit or skull base and wherever perineural invasion needs to be addressed.
Besides CT and MRI, PET CT scan is another imaging modality which not only assesses the primary tumor and nodal involvement but also provides information about the metastatic status disease.
Nonetheless, imaging plays a crucial role in accurately stage the tumor.
Nodal involvement can be best assessed on PETCT vis a vis CT. MRI is least suited for nodal evaluation6,7. 
The sensitivity and specificity of various techniques for cervical nodal detection is highlighted in Table 2.



Table 2. Table depicting sensitivity and specificity values of various imaging modalities (CI: Confidence Interval)
	Modality
	Sensitivity (95% CI)
	Specificity (95% CI)

	CT scan
	81% (68-90%)
	76% (62-87%)

	MRI scan
	81% (65-91%)
	63% (43-80%)

	PET CT scan
	79% (72-85%)
	86% (83-89%)




The comparative details of the imaging techniques are summarized in Figure 3.
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Figure 3: Comparative advantages of various imaging techniques 
(Original content, copyright protected, cannot be refurnished without consent)


Pathological evaluation

	Biopsy of the disease is mandatory for confirmation of the diagnosis. The AJCC in its 8th edition has modified the staging for HPV+ and HPV- OPC as HPV+ infection responds better to treatment, has a good prognosis and there are enormous studies for dose de-escalation. Therefore, p16 evaluation is also paramount for assessment of HPV infection. 
HPV DNA is commonly detected via PCR, in site hybridization (ISH). Its surrogate marker p16 is detected via immunohistochemistry (IHC) on the biopsy specimen8.

	Furthermore, in the 8th edition of AJCC staging, separate pathological staging has also been introduced as the number of nodes was the sole predictor of disease recurrence whereas other factors like extra nodal extension, laterality of nodes and size of nodes at presentation were insignificant9,10. Sentinel lymph node biopsy using indocyanine green combined with methylene blue mapping is a relatively new method which is reasonably reliable11. It helps in detection of occult metastasis in a clinically negative neck.

History and Futuristic trends

	The OPC’s were initially related to etiological agents like tobacco chewing and smoking. The disease used present in advanced stages and treatment initially involved surgery with mandibulotomy. Radiation along with chemotherapy later took over the as preferred treatment modality reserving surgery as salvage12. The mode of delivery of radiation improved and techniques like IMRT and IGRT took over drastically improving the tumor dose and decreasing the toxicities to the organ at risk such as parotid13 and dysphagia aspiration related structures14. Later, the discovery of HPV as the etiological agent, and differences in diseases presentation, treatment and survival were highlighted. HPV+ OPSCC generally present with a larger cystic node with smaller primary. It responds well to concurrent chemoradiation generally necessitating an adaptive radiation therapy approach due to anatomical regression of the tumor. The surgical techniques have also evolved to a minimally invasive approach with the advent of Transoral robotic surgery (TORS)15. Immunotherapy has also made advancements and various checkpoint inhibitors like nivolumab and pembrolizumab have their role well established16. With the advances made so far, it is probable, that a more individualized treatment approach would be adopted in the times to come17.



Conclusion

Oropharyngeal cancers are on the rise and HPV+ OPC are more commonly seen in younger population. Clinical features are predominantly site specific, and an elaborate history and physical examination is crucial in all patients. While CT scan remains the initial diagnostic evaluation other modalities like MRI and PET CT offer their own set of advantages.
In low resource countries, contrast enhanced CT scan remains the preferred imaging choice owing to its good sensitivity and specificity. Biopsy and p16 testing are must in all cases due to different staging, response, and prognosis of HPV+ versus HPV- OPC’s. 
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